Effect of amphetamine, cocaine and depolarization by high potassium on extracellular dopamine in the nucleus accumbens shell of SHR rats. An in vivo microdyalisis study.
Spontaneously hypertensive rats (SHR) exhibit behavioural abnormalities (hyperactivity and hyper reactivity to stress) that resemble the behavioural abnormalities of human attention-deficit with hyperactivity disorder (ADHD). Because dopamine has been implicated in ADHD we studied by in vivo microdialysis the dopamine output in the nucleus accumbens (NAc) shell of 6 week-old (pre-hypertensive stage) SHR rats and in their normotensive age matched Wistar Kyoto controls (WKY). We observed that SHR rats had significant higher basal dialysate dopamine concentrations (about 20%) than WKY. Systemic administration of amphetamine (0.25 and 0.5 mg/kg s.c.), and methylphenidate (1 and 2 mg/kg i.p.) produced an higher increase in dialysate dopamine in the NAc shell of SHR rats as compared with WKY rats, although only after the administration of the lowest dose of amphetamine and methylphenidate this difference was found to be significant. In contrast when the microdialysis fiber was perfused by 30 or 60 mM K(+), a lower increase of dialysate dopamine was observed in SHR rats as compared with WKY rats. These apparently contradictory results can be explained by postulating that SHR rats have a higher tone of NAc shell dopamine transmission and synthesis associated with a lower storage capacity of vesicles in dopamine terminals of the same area.